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   ABSTRACT 
 
Background: Based on Basic Health Research 
in 2018, the proper brushing teeth behavior in 
children in Indonesia was 2.8%. The Elementary 
School period is an important stage for develop-
ing the behavior of maintaining dental and oral 
health in children (students). This study aimed to 
analyze the bio psychosocial determinants of the 
behavior of maintaining dental and oral health in 
elementary school children in Ponorogo by 
implementing the theory of Health Belief Model. 
Subjects and Method: This was a cross-sectio-
nal study conducted in Ponorogo, East Java, 
Indonesia, from January to February 2020. A 
sample of 200 students from 25 elementary 
schools was selected by simple random sampling. 
The dependent variable was dental and oral 
health behavior. The independent variables were 
knowledge, teacher’s role, attitude, perceived sus-
ceptibility, perceived seriousness, perceived be-
nefit, perceived barrier, cues to action, self-effi-
cacy, and school. The data were collected by 
questionnaire. The data were analyzed by a 
multilevel multiple logistic regression run on 
Stata 13. 
Results: Dental and oral health behavior in 
elementary school students increased with good 
knowledge (OR= 8.73; 95% CI= 2.18 to 34.95; p= 
0.002), strong teacher’s role (OR= 3.99; 95% CI= 
1.17 to 13.65; p= 0.027), positive attitude (OR= 
6.45; 95% CI= 1.73 to 24.04; p= 0.005), strong 
perceived susceptibility (OR= 7.81; 95% CI= 2.12 
to 28.78; p= 0.011), high perceived seriousness 
(OR= 6.62; 95% CI= 1.93 to 22.69; p= 0.003), 
weak perceived barrier (OR= 0.18; 95% CI= 0.05 
to 0.72; p = 0.015), big perceived benefit (OR= 
7.78; 95% CI= 1.80 to 33.56; p= 0.006), strong 
cues to action (OR= 3.95; 95% CI= 1.12 to 13.91; 
p= 0.032), and strong self-efficacy (OR= 4.99; 
95% CI= 1.38 to 18.05; p=0.014 ). Elementary 
schools had contextual effect on the dental and 
oral health behavior with ICC= 14.14%. 
Conclusion: The behavior of maintaining den-
tal and oral health in elementary school students 
is affected by good knowledge, strong teacher’s 
role, high perceived susceptibility, high perceived 
seriousness, weak perceived barrier, big perceiv-
ed benefit, high cues to action, and strong self-
efficacy. The school has a contextual effect on the 
behaviour of maintaining dental and oral health 
in students. 
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BACKGROUND 
The behavior of maintaining dental and oral 
health is an effort to maintain dental and oral 
health. School-age children are susceptible to 
various dental and oral health problems. The-
refore, the school period is an important 
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stage in developing children's habits to main-
tain dental and oral health at an early age 
(Inglehart et al., 2017). 
Based on data from the World Health 
Organization (WHO) in 2016, the incidence 
of caries in children around the world was 
60-90%. Besides, the prevalence of the dental 
disease in children in Indonesia was 67.3% 
(Ministry of Health, 2018) 
Based on the result of the Basic Health 
Research in 2018, the dental health condition 
of Indonesian people tended to be poor. The 
result of the survey showed that 57.6% of In-
donesian people had dental and oral health 
problems. There were only 10.2% of them got 
medical dental care. Dental and oral health 
problem is closely related to the behavior of 
brushing teeth. There are only about 2.8% of 
Indonesian children who brush their teeth 
properly. Oral health is an important part of 
general health and well-being. A child with a 
poor oral cavity can affect their life in the fu-
ture (Leary and Do, 2019).  
Poor oral health can affect the ability to 
eat, talk, and socialize. Besides, attitude and 
habit from the behavior pattern that has been 
formed at an early age greatly determine how 
far an individual successfully adapted in his 
life (Hurlock, 2011). 
Dental care is an effort that is impor-
tant to do. It aims to keep the children’s teeth 
healthy, thus functioning properly. As a re-
sult, children can process food well. Besides, 
children’s teeth also affect the growth of the 
jaw and form the face. Teeth play an impor-
tant role in helping children to talk and giv-
ing direction for permanent teeth (Priyoto, 
2015). 
Teeth and mouth are the entrance for 
food needed for children's health. However, 
they can also be an entrance for bacteria and 
viruses. Dental care, as early as possible, will 
prevent cavities. The gums will be healthy; 
therefore, the child does not have a tooth-
ache. Besides, dental care prevents deciduous 
teeth to be extracted prematurely due to de-
cay (gangrene). It also prevents undeveloped 
jaws of children that cause a lack of space for 
permanent teeth. Therefore, it does not affect 
the appearance and confidence of the child-
ren after adolescence (Sariningsih, 2012).  
The biomedical model studies the biolo-
gical cause of a disease in an individual. 
However, biological cause is not enough to 
explain the process of the occurrence of a di-
sease in the body. Two other aspects are 
needed; they are psychological and social as-
pects. A bio psychosocial model shows the 
mental condition which is a reason for a per-
son to contribute to the health and the mani-
festation of the person's illness (Murti, 2016) 
One of the theories for studying beha-
vior is the theory of Health Belief Models 
(HBM). The theory of Health Belief Models 
(HBM) has six basic components that form 
behavior, including perceived susceptibility, 
perceived seriousness, perceived benefit, per-
ceived barrier, cues to action, and self-effi-
cacy (Murti, 2018). 
Based on the result of the preliminary 
study obtained from Ponorogo Health Office 
data, the number of Elementary School/Mad-
rasah Ibtidaiyah students in 2016 who need-
ed to get dental and oral health care was 
38.4%. In 2018, the number of students in-
creased to 40.3%. It showed that the health 
care needs of the Elementary School/Madra-
sah Ibtidaiyah students in Ponorogo increas-
ed. Therefore, further intervention needs to 
be conducted.  
Based on the description above, the 
implementation of the theory of the Health 
Belief Model approach and the bio psycholo-
gical aspect was expected to improve stu-
dent's behavior of maintaining dental and 
oral health. Therefore, the researcher was in-
terested in conducting a study entitled, "Bio 
psychosocial Determinants of Dental and 
Oral Health Behavior in Elementary School 
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Children in Ponorogo: Application of Health 
Belief Model". 
 
SUBJECTS AND METHOD 
1. Study Design 
This study was an analytical observational 
study with a cross-sectional study design. 
This study used multilevel analysis techni-
que. The individual level of the study was the 
Elementary School Students. The community 
level of the study was school. This study was 
conducted from January to February 2020.  
2. Population and Sample 
The study population was all of the Ele-
mentary Students in Ponorogo. A sample of 
200 students from 25 elementary schools was 
selected by simple random sampling. Schools 
were selected by stratified random sampling.  
3. Study Variables 
The dependent variable was dental and oral 
health behavior. The independent variables 
were knowledge, teacher’s role, attitude, per-
ceived susceptibility, perceived seriousness, 
perceived benefit, perceived barrier, cues to 
action, self-efficacy, and school.  
4. Operational Definition of Variables 
Dental and oral health behavior was the 
actions taken by the students to maintain 
dental and oral health, including maintaining 
dental hygiene, maintaining food, going to 
dental health care as well as setting the time, 
frequency, and brushing teeth. This study 
was collected by questionnaire. The measure-
ment scale was continous, but it was trans-
formed into dichotomous, coded 0= poor and 
1= good. 
Knowledge was the result of students' 
knowledge of how to maintain dental and 
oral health, including how to brush teeth, the 
frequency and time to brush teeth, and food 
that affected dental health. This study was 
collected by questionnaire. The measurement 
scale was continous, but it was transformed 
into dichotomous, coded 0= poor and 1= 
good. 
Teacher’s Role was the role of the educa-
tors who were responsible for teaching stu-
dents to maintain dental and oral health at 
school. This study was collected by question-
naire. The measurement scale was continous, 
but it was transformed into dichotomous, 
coded 0= weak and 1=strong. 
Attitude was a response in the form of a po-
sitive or negative assessment of students to-
wards the behavior of maintaining dental and 
oral health, including attitude in maintaining 
dental health and maintaining food that was 
good or not good for dental health. This study 
was collected by questionnaire. The measure-
ment scale was continous, but it was trans-
formed into dichotomous, coded 0= negative 
and 1=positive.  
Perceived Susceptibility was a subjective 
perception of students regarding risk level 
followed by the effect if they did not maintain 
dental and oral health. This study was 
collected by questionnaire. The measurement 
scale was continous, but it was transformed 
into dichotomous, coded 0= weak and 
1=strong. 
Perceived Seriousness was the level of 
seriousness of the students regarding risk 
level followed by the effect if they did not 
maintain dental and oral health. This study 
was collected by questionnaire. The measure-
ment scale was continous, but it was trans-
formed into dichotomous, coded 0= weak 
and 1= strong. 
Perceived Benefit was the positive effect 
obtained by the students in maintaining den-
tal and oral health. This study was collected 
by questionnaire. The measurement scale 
was continous, but it was transformed into 
dichotomous, coded 0= weak and 1= strong. 
Perceived Barrier was the barrier expe-
rienced by the students in maintaining dental 
and oral health. This study used question-
naires as the instrument of the study. This 
study used a continuous data scale. The data 
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was converted into a dichotomy to facilitate 
analysis. Code 0=weak and 1=strong. 
Cues to Action were the action or education 
from parents or teachers that could be the 
reason for students to change their behavior 
of maintaining dental and oral health. This 
study was collected by questionnaire. The 
measurement scale was continous, but it was 
transformed into dichotomous, coded 0= low 
and 1= high. 
Self-Efficacy was a belief in students’ abili-
ties in maintaining dental and oral health. 
This study was collected by questionnaire. 
The measurement scale was continous, but it 
was transformed into dichotomous, coded 0= 
weak and 1=strong.  
School Level was the level of school eli-
gibility assessment based on the criteria esta-
blished by the Education Office. This study 
used questionnaires as the instrument of the 
study. This study used a categorical data 
scale. Code 1=C accreditation and 2=B accre-
ditation and 3=A accreditation. 
5. Data Analysis 
a. Univariate Analysis 
The continuous-scale variable was described 
in Mean, SD, minimum, and maximum. Besi-
des, the categorical-scale variable was des-
cribed in n and percentage (%). 
b. Bivariate Analysis 
The correlation among two categorical-scale 
variables or the difference of the percentage 
among two or more groups was tested statis-
tically with Chi-square. Its correlation was 
measured by using Odds Ratio (OR). The 
statistical significance was presented in the 
form of the p value.  
c. Multivariate Analysis 
The correlation among variables was analyz-
ed using multilevel multiple logistics.  
6. Research Ethic 
This study was conducted based on the study 
ethics which consisted of an informed con-
sent form, anonymity, confidentiality, and 
ethical clearance. The ethical clearance in 
this study was obtained from the Health 
Research Ethics Committee of Dr. Moewardi 




1. Sample Characteristics  
The characteristics of the sample are shown 
in Table 1 and 2.  Table 1 shows the measure-
ment of 200 students as the subjects of the 
study. The mean value of the characteristic of 
students’ age was 10.26 and the SD was 1.26; 
the youngest student was 8 years old and the 
oldest student was 12 years old. The mean 
value of the characteristic of sex was 1.64 and 
the SD was 0.48. The mean value of the cha-
racteristic of the grade was 4.64 and the SD 
was 1.17. The lowest grade was 2nd grade and 
the highest grade was 6th grade. 
Table 1. Sample characteristics (continous data) 
Characteristic N Mean SD Min. Max. 
Age (years) 200 10.26 1.26 8 12 
Sex 200 1.64 0.48 1 2 
Grade 200 4.64 1.17 2 6 
Dental and oral health behavior 200 10.68 4.37 4 19 
Knowledge  200 2.95 1.15 1 5 
Teacher’s role 200 5.70 2.35 2 10 
Attitude 200 5.6 2.27 2 10 
Perceived susceptibility 200 2.98 1.22 1 5 
Perceived seriousness 200 2.56 0.94 1 4 
Perceived benefit 200 1.62 0.76 1 3 
Perceived barrier 200 2.67 0.91 1 4 
Cues to action 200 2.79 1.10 1 5 
Self-efficacy  200 2.65 0.92 1 4 
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Table 2. Sample characteristics (dichotomous data) 
Characteristic N % 
Sex   
Male 73 36.50 
Female 127 63.50 
Age   
8-9 years 64 32.00 
10-12 years 136 68.00 
Grade   
Low 42 21.00 
High 158 79.00 
Dental and oral health behavior   
Poor  109 54.50 
Good 91 45.50 
Knowledge    
Poor  87 43.50 
Good 113 56.50 
Teacher’s role   
Weak 97 48.50 
Strong 103 51.50 
Attitude    
Negative 102 51.00 
Positive 98 49.00 
Perceived susceptibility    
Low  94 47.00 
High 106 53.00 
Perceived seriousness   
Low  92 46.00 
High 108 54.00 
Perceived benefit   
Small  110 55.00 
Big 90 45.00 
Perceived barrier   
Weak  102 51.00 
Strong 98 49.00 
Cues to action   
Low  92 46.00 
High 108 52.00 
Self-efficacy   
Weak  92 46.00 
Strong 108 52.00 
 
Table 2 shows that the majority of the 
subjects of the study were female. There were 
127 female students (63.50%) and 73 male 
students (36.50%). Most of the students were 
11-12 years old (68.0%). There were 158 stu-
dents (79%) who came from high grade (5th 
and 6th grade). 
The mean of dental and oral health 
behavior was 10.68 (Mean= 10.68; SD= 
4.37). The mean of the knowledge was 2.95 
(Mean= 2.95; SD= 1.15). The mean of the 
teacher's role was 5.70 (Mean= 5.70; SD= 
2.35). The mean of the students' attitude was 
5.6 (Mean= 5.6; SD= 2.27). The mean of per-
ceived susceptibility was 2.98 (Mean= 2.98; 
SD= 1.22). The mean of perceived serious-
ness was 2.56 (Mean= 2.56; SD= 0.94). The 
mean of perceived benefit was 1.62 (Mean= 
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1.62; SD= 0.76). The mean of perceived 
barrier was 2.6 (Mean= 2.6; SD= 0.91). The 
mean of cues to action was 2.79 (Mean= 2.79; 
SD= 1.10). The mean of self-efficacy was 2.65 
(Mean= 2.65; SD= 0.92). 
Table 4 shows that the majority of the 
Elementary School children in Ponorogo or 
109 children (54.50%) had poor behavior of 
maintaining dental and oral health. There 
were 113 children (56.50%) who had good 
knowledge. There were 103 children (51.50%) 
who had a strong teacher's role in main-
taining dental and oral health. There were 
102 children (51%) who had a negative 
attitude. There were 106 children (53%) who 
had high perceived susceptibility. There were 
108 children (54%) who had high perceived 
seriousness. There were 102 children (51%) 
who had a weak perceived barrier. There 
were 110 children (55%) who had high per-
ceived benefits. There were 108 children 
(54%) who had high cues to action. There 
were 108 children (54%) who had strong self-
efficacy. 
 
Table 3. Bivariate analysis on the determinants of dental and oral health behavior 
Independent 
Variable 




p Poor Good 






Poor 69 79.3 18 20.7 6.99 3.51 14.15 <0.001 
Good 40 35.4 73 64.6     
Teacher’s role 
Weak 72 74.2 25 25.8 5.13 2.68 9.89 <0.001 
Strong 37 35.9 66 64.1     
Attitude 
Negative 80 78.4 22 21.6 8.65 4.35 17.32 <0.001 
Positive 29 29.6 69 70.4     
Perceived susceptibility 
Low 77 81.9 17 18.1 10.47 5.12 21.75 <0.001 
High 32 30.2 74 69.9     
Perceived seriousness 
Low 79 85.9 13 14.1 15.80 7.30 35.15 <0.001 
High 30 27.8 78 72.2     
Perceived benefit 
Small 67 60.9 43 39.1 1.78 0.97 3.25 0.044 
Big 42 46.7 48 53.3     
Perceived barrier 
Weak  32 31.4 70 68.6 0.12 0.06 0.24 <0.001 
Strong 77 78.6 21 21.4     
Cues to Action 
Low 78 84.8 14 15.2 13.83 6.51 30.09 <0.001 
High 31 28.7 77 71.3     
Self-efficacy 
Weak 74 80.4 18 19.6 8.57 4.26 17.49 <0.001 
Strong 35 32.4 73 67.6     
 
2. Bivariate Analysis 
Table 3 shows the result of the Chi-Square. 
Table 3 showed that dental and oral health 
behavior among elementary school students 
increased with high knowledge (OR= 6.99; 
95% CI= 3.51 to 14.15; p<0.001), strong 
teacher's role (OR= 5.13; 95% CI= 2.68 to 
9.89; p<0.001), positive attitude (OR= 8.65; 
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95%CI=4.35 to 17.32; p<0.001), high per-
ceived susceptibility (OR= 10.47; 95% CI= 
5.12 to 21.75; p<0.001), high perceived 
seriousness (OR= 15.8; 95% CI= 7.30 to 
35.15; p<0.001), high perceived benefit 
(OR=1.78; 95% CI= 0.97 to 3.25; p= 0.044), 
strong cues to action (OR= 13.8; 95% CI= 
6.51 to 30.09; p<0.001), and strong self-
efficacy (OR= 8.57; 95% CI= 4.26 to 17.49; 
p<0.001). 
Dental and oral health behavior among 
elementary school students increased with 
weak perceived barrier (OR= 0.12; 95% CI= 
0.06 to 0.24; p<0.001).  
Table 4. The result of the analysis of multilevel multiple logistic regression  
Independent Variable OR 
95%CI 
p 
Lower limit Upper limit 
Fixed effect     
Knowledge (good) 8.73 2.18 34.95 0.002 
Teacher’s role (strong) 3.99 1.17 13.65 0.027 
Attitude (positive) 6.45 1.73 24.04 0.005 
Perceived susceptibility (high) 7.81 2.12 28.78 0.002 
Perceived seriousness (high) 6.62 1.93 22.69 0.003 
Perceived barrier (strong) 0.18 0.05 0.72 0.015 
Perceived benefit (big) 7.78 1.80 33.56 0.006 
Cues to action (high) 3.95 1.12 13.91 0.032 
Self-efficacy (strong) 4.99 1.38 18.05 0.014 
Constant  <0.01 <0.01 0.01 <0.001 
Random effect     
School Var(constant)= 0.54  0.02 16.65  
N observation= 200     
N group= 25     
Log likelihood= -46.24     
LR test vs logistic regression, p= 0.231    
ICC= 14.14%     
 
3. Multivariate Analysis 
Table 4 shows the multivariate analysis of the 
result of the multilevel multiple logistic reg-
ression. The students with good knowledge 
were 8.73 times more likely to have good be-
havior of maintaining dental and oral health 
compared to the students with poor know-
ledge (OR=8.73; 95%CI=2.18 to 34.95; p=0.-
002). The students with a strong teacher’s 
role were 3.99 times more likely to have good 
behavior of maintaining dental and oral 
health compared to the students with a weak 
teacher’s role (OR=3.99; 95%CI=1.17 to 13.-
65; p=0.027). 
The students with positive attitudes 
were 6.45 times more likely to have good 
behavior of maintaining dental and oral 
health compared to the students with  nega-
tive attitudes (OR=6.45; 95%CI= 1.73 to 24.-
04; p=0.005). The students with high per-
ceived susceptibility were 7.81 times more 
likely to have good behavior of maintaining 
dental and oral health compared to the stu-
dents with low perceived susceptibility (OR=-
7.81; 95%CI= 2.12 to 28.78; p=0.002). 
The students with high perceived se-
riousness were 6.62 times more likely to have 
good behavior of maintaining dental and oral 
health compared to the students with low 
perceived seriousness (OR=6.62; 95%CI= 1.-
93 to 22.69; p=0.003).  
The students with strong perceived ba-
rriers were 0.18 times more likely to have 
poor behavior of maintaining dental and oral 
health compared to the students with a weak 
perceived barrier (OR=0.18; 95%CI= 0.05 to 
0.72; p=0.015).  
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The students with big perceived benefit 
were 7.78 times more likely to have good be-
havior of maintaining dental and oral health 
compared to the students with small per-
ceived benefit (OR=7.78; 95%CI= 1.80 to 
33.56; p=0.006). 
The students with high cues to action 
were 3.95 times more likely to have good 
behavior of maintaining dental and oral 
health compared to the students with low 
cust to action (OR=3.95; 95%CI= 1.12 to 
13.91; p=0.032). 
The students with strong self-efficacy 
were 4.99 times more likely to have good 
behavior of maintaining dental and oral 
health compared to the students with weak 
self-efficacy (OR=4.99; 95%CI= 1.38 to 
18.05; p=0.014). 
School had a contextual effect on the 
dental and oral health behavior with ICC= 
14.14%. This means that around 14.14% of 
the behavior of maintaining dental and oral 
health in students was affected by the school. 
The result of the ICC was bigger than the 
standard size (Rule of Thumb=8-10%). 
Therefore, the effect of the school contextual 
in this study was important to be observed. 
 
DISCUSSION 
1. The effect of knowledge on dental 
and oral health behavior 
There was a positive effect of knowledge on 
the behavior of maintaining dental and oral 
health in students. The students with good 
knowledge were 8.73 times more likely to 
have good behavior of maintaining dental 
and oral health compared to the students 
with poor knowledge. 
This is in line with a study conducted by 
Al-Qahtani et al. (2020), that knowledge of 
dental and oral health affected dental and 
oral health behavior in students at Albha 
School, Saudi Arabia. Knowledge of dental 
and oral health in children could motivate 
them to maintain dental and oral health. 
Based on a study conducted by Vahid et 
al., 2019, knowledge of dental and oral health 
in students through oral health education 
could improve the ability of an individual to 
explain from 60.3% to 96.6%.  
2. The effect of the teacher’s role on 
dental and oral health behavior  
There was a positive effect of the teacher’s 
role on the behavior of maintaining dental 
and oral health in students. The students 
with a strong teacher’s role were 3.99 times 
more likely to have good behavior of main-
taining dental and oral health compared to 
the students with a weak teacher’s role. 
Based on a study conducted by Eden et 
al. (2018), students who got a more active 
teacher's role regarding brushing techniques 
correctly had a significant result. The signifi-
cant decrease in plaque accumulation has 
been evaluated at a 1-month examination. 
Besides, the frequency of brushing teeth in 
students increased significantly after 1 to 6 
months. 
Based on another study, the teacher's 
role was considered an important and needed 
school-based education strategy. The teacher 
could provide a lecture-based education. Be-
sides, the teacher is skilled educated person-
nel who can help students increase their 
knowledge about dental and oral health 
(Lopez-Nunez et al., 2019). 
3. The effect of attitude on dental and 
oral health behavior  
There was a positive effect of the attitude of 
the students on the behavior of maintaining 
dental and oral health. The students with 
positive attitudes were 6.45 times more likely 
to have good behavior of maintaining dental 
and oral health compared to the students 
with negative attitudes.  
Based on a study conducted by Wa-
hengbam et al. (2016), a positive attitude also 
affected student's behavior in dental and oral 
health (r=0.353; p=0.010). This correlation 
shows that better knowledge could lead to a 
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positive attitude, thus affecting student's be-
havior. This could be implemented by adding 
information about oral health status in stu-
dents, providing additional information 
about what was taught or what was learned at 
school, parents, and the environment regard-
ing dental and oral health. 
Student's attitude towards oral health 
was also affected by the experience, culture, 
family, belief, religion, and other life situa-
tions that could reflect oral health behavior in 
students. Based on a study conducted by Al-
Subait et al. (2015), students who received 
information about oral health from their 
parents had better oral health compared to 
those who did not get it. 
4. The effect of perceived susceptibility 
on dental and oral health behavior  
There was a positive effect of perceived sus-
ceptibility on the behavior of maintaining 
dental and oral health in students. The stu-
dents with high perceived susceptibility were 
7.81 times more likely to have good behavior 
of maintaining dental and oral health com-
pared to the students with low perceived sus-
ceptibility. 
Based on a study conducted by Peyman 
and Porhaji (2015), there was a difference 
between pretest and posttest scores of per-
ceived susceptibility towards the students in 
the experimental group. However, it was di-
fferent from the control group. This study 
also showed that perceived susceptibility was 
considered an important factor affecting stu-
dents' behavior in brushing their teeth. 
5. The effect of perceived seriousness 
on dental and oral health behavior  
There was a positive effect of perceived se-
riousness on the behavior of maintaining 
dental and oral health in students. The stu-
dents with high perceived seriousness were 
6.62 times more likely to have good behavior 
of maintaining dental and oral health com-
pared to the students with low perceived se-
riousness (OR=6.62; 95%CI= 1.93 to 22.69; 
p=0.003).  
Based on a study conducted by Lee et 
al. (2017), there was an effect of perceived 
seriousness on dental and oral health beha-
vior in students (t=-4,138 and p<0.001). The 
perceived seriousness in this study was the 
perceived severity experienced by the stu-
dents when having a toothache, including the 
perception of students when filling a tooth, 
checking up, having bad breath due to cavi-
ties, taking time to come for treatment, and 
the willingness to pay for medical expenses of 
dental check-up. 
Based on a qualitative study conducted 
by Ghaffari et al. (2018), the majority of per-
ceived susceptibility experienced by the stu-
dents regarding toothache could affect com-
munication. Besides, the cavity and dark 
color on teeth could also affect social rela-
tions. 
6. The effect of perceived barrier on 
dental and oral health behavior  
There was a negative effect of perceived 
barriers on the behavior of maintaining 
dental and oral health. The students with 
strong perceived barriers were 0.18 times 
more likely to have poor behavior of main-
taining dental and oral health compared to 
the students with a weak perceived barrier. 
Based on a study conducted by Peyman 
and Porhaji (2015), there was a significant 
effect between the perceived barrier and den-
tal and oral health behavior in students. This 
study showed that there was a difference bet-
ween pretest and posttest scores of perceived 
barriers towards the students in the experi-
mental group. However, it was different from 
the control group. 
Another study stated that there was an 
effect of the perceived barriers on dental and 
oral health behavior in students. The perceiv-
ed barriers were fear of checking up to the 
dentist, fear of dental check-up due to need-
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les, and the high cost of dental check up 
(Rahmati-Najarkolaei., 2016). 
7. The effect of perceived benefit on 
dental and oral health behavior  
There was a positive effect of perceived ba-
rriers on the behavior of maintaining dental 
and oral health. The students with high per-
ceived benefit were 7.78 times more likely to 
have good behavior of maintaining dental 
and oral health compared to the students 
with low perceived benefits.  
Based on a study conducted by Lee et 
al. (2017), there was an effect of perceived be-
nefit on dental and oral health behavior in 
students (t=3.253 and p=0.001). In this 
study, the perceived benefit aimed to me-
asure the perceived benefit of the students in 
maintaining dental and oral health to reduce 
dental caries. 
Another study stated that there was an 
effect of perceived benefit on dental and oral 
health behavior (r=0.14 and p=0.040). This 
study showed that students who knew the 
perceived benefit in maintaining dental and 
oral health could maintain their dental and 
oral health (Goodarzi et al., 2017) 
8. The effect of cues to action on dental 
and oral health behavior 
There was a positive effect of cues to action 
on the behavior of maintaining dental and 
oral health. The students with high cues to 
action were 3.95 times more likely to have 
good behavior of maintaining dental and oral 
health compared to the students with low 
cues to action. 
Based on a study conducted by Ashoori 
et al. (2019), there was an effect of cues to 
action on dental and oral health behavior in 
Elementary School students (r=0.26; p=0.-
010). In this study, cues to action were the 
experience of toothache, the experience of 
toothache in the family, the education about 
dental and oral health, and observing the way 
parents brush their teeth. Another study 
explained that there was an effect of cues to 
action on dental and oral health behavior 
(r=0.10 and p=0.020). This study explained 
that the cues to action towards students ware 
largely determined by parents (Goodarzi et 
al., 2017). 
9. The effect of self-efficacy on dental 
and oral health behavior 
There was a positive effect of self-efficacy on 
the behavior of maintaining dental and oral 
health. The students with strong self-efficacy 
were 4.99 times more likely to have good be-
havior of maintaining dental and oral health 
compared to the students with weak self-effi-
cacy (OR=4.99; 95%CI= 1.38 to 18.05; p=0.-
014). 
Based on a study conducted by Goo-
darzi et al. (2019), self-efficacy affected den-
tal and oral health behavior in students (OR= 
1.34; 95%CI=1.06 to 1.69; p=0.012). This 
study explained that students with high levels 
of self-efficacy would be better at brushing 
their teeth. Besides, the use of dental floss 
would make students were better at dental 
and oral health behavior.  
Another study explained that there was 
a positive correlation between students' self-
efficacy and dental and oral health behavior 
(r=0.32; p<0.010). To overcome the beha-
vior, the students should think that they have 
the ability or believe in themselves (Ashoori 
et al., 2019).  
10. Contextual effect of school on 
dental and oral health behavior 
School had a contextual effect with the ICC of 
14.14%. It showed that around 14.14% of the 
behaviors of maintaining dental and oral 
health in students were affected by schools. 
The result of the ICC was greater than the 
standard size (Rule of Thumb=8-10%). The-
refore, in this study, it is important to pay 
attention to the contextual effect at schools.  
Based on a study conducted by Ingle-
hart et al. (2017), schools that provide dental 
and oral health education to students could 
improve their attitude, their knowledge, and 
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their intention to have positive behavior 
about oral health. It is expected to improve 
dental and oral health in Elementary School 
students in the United States. Besides, at the 
age of children, the school played an impor-
tant role in teaching students, especially in 
oral health promotion. 
Another study explained that the theory 
of Health Belief Model (HBM) could predict 
and change students' dental health behaviors 
(Goodarzi et al., 2017). 
Based on a study conducted by Lopez-
Nunez et al., 2019, school-based dental 
education could be widely accepted. It is not 
only important for students, but also teachers 
and parents. Therefore, school-based dental 
education in the future must be specifically 
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